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Importance Weighting Approach

Unstable when 
density ratio is large

Key Insight: Expectation 
Consistency Condition

Weak but sufficient condition: 

Align expected posteriors within each 
confidence level set (bin) of S.
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Confidence Binning Module (B bins)

Mini-batch Trainable
End-to-end with standard optimizers 

Calibration 
Variants

Class-wise
Align per-class 

posteriors

Canonical
Align full 

posterior vector

Top-label
Align accuracy of 

top-1 label

Key Contributions

github.com/Neurodong/ECL

Necessary & sufficient 
condition for calibration 
under covariate shift

No importance weighting — 
robust to unbounded 
density ratios

Sample complexity 
 same as ECE

Validated on 
MNIST/USPS/SVHN, 
PACS, ImageNet-Sketch
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Global distribution alignment 
NOT necessary!
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